A single acute exposure to a chemotherapeutic agent induces hyper-recombination in distantly descendant cells and in their neighbors.
Homologous recombination can induce tumorigenic sequence rearrangements. Here, we show that persistent hyper-recombination can be induced following exposure to a bifunctional alkylating agent, mitomycin C (MMC), and that the progeny of exposed cells induce a hyper-recombination phenotype in unexposed neighboring cells. Residual damage cannot be the cause of delayed recombination events, since recombination is observed after drug and template damage are diluted over a million-fold. Furthermore, not only do progeny of MMC-exposed cells induce recombination in unexposed cells (bystanders), but these bystanders can in turn induce recombination in their unexposed neighbors. Thus, a signal to induce homologous recombination can be passed from cell to cell. Although the underlying molecular mechanism is not yet known, these studies reveal that cells suffer consequences of damage long after exposure, and that can signal unexposed neighboring cells to respond similarly. Thus, a single acute exposure to a chemotherapeutic agent can cause long-term changes in genomic stability. If the results of these studies of mouse embryonic stem (ES) cells are generally applicable to many cell types, these results suggest that a relatively small number of cells could potentially induce a tissue-wide increase in the risk of de novo homologous recombination events.